A long-term study was conducted to understand some aspects of breeding biology of 11 Black-necked crane (Grus nigricollis) in Changthang, Ladakh. Data on aspects such as 12 the breeding season, courtship, mating, egg laying and incubation period, nest site 13 fidelity, egg morphometry, breeding productivity and recruitment rate were collected 14 between 2003 and 2012. Black-necked crane started arriving from last week of March 15 to first half of April and showed fidelity at ten nesting sites. Courtship and mating 16 peaked early morning (0700 hours), around noon (1100 hours) and in late evening 17 (0600 hours) while the nest building at evening (1600 hours). The egg laying period 18 initiated in May and extended up to July. The average incubation period was 33.88±0.3 19 days. Hatching success, nest survival rate and fledgling increment rate of the bird were 20 73.3%, 0.55 ± 0.03 and 0.41 ± 0.02 respectively with an overall breeding productivity of 21 0.73. The present population of Black-necked crane in Changthang, Ladakh seems to 22 stable with an average recruitment rate of 15.7±1.4. 23 3 30 bird species breed around the time when food supplies are readily available and climatic 31 conditions are favourable. In deserts, or in relatively well watered areas, the sexual 32 cycles of vertebrates may be inhibited by drought and stimulated to sudden activity by 33 rainfall [2]. 34 For water birds like cranes, factors reported to influence nest success include, water 35 depth at the nest [3-5], vegetation type around the nest [6-9], nest concealment [6], and 36 land use practices [5]. A few studies have suggested influence of weather (e.g. annual 37 precipitation) on the reproductive success [7]. The land use practices were reported to 38 affect nest success [10] while predation is considered as one of the most important 39 factors responsible for nest loss [11]. 40 In Trans-Himalayan landscape, slowly melting glaciers and frozen wetlands mark the 41 beginning of the biological activity for various water bird species including Black-necked 42 cranes Grus nigricolis. However, available information on the breeding biology of black-43 necked crane in the Indian Changthang is scanty and largely based on convenience 44
Introduction 24
The breeding of a species is largely influenced by the availability of food, water and 25 temperature in boreal and temperate zones, while intensity of illumination and micro-26 habitat conditions apart from other demographic factors play an important role in tropics. 27 The date at which each individual actually lays eggs is related to the food supply at the The egg volume was estimated using the following formula as described by (Hoyt Breeding behaviour of Black-necked crane 134 The arrival period of Black-necked crane ranged from last week of March to first week of 135 May and peaked during first half of April in Changthang, (Table S1 ). The courtship and 136 mating activity started within two to three days of arrival of cranes in their respective 137 breeding territories. Courtship and mating peaked early morning (0700 hours), around 138 noon (1100 hours) and late evening (0600 hours) ( Fig. 2 ). Nest building activity 139 remained at its low in the morning hours and increased between 1000 and 1200 hours 140 and peaked at evening (1600 hours) (Fig. 2) . The species showed site fidelity at 10 141 nesting sites while at three sites, nesting occurred at different places. At the rest five 142 sites, nesting did not occur regularly (Table S2 ). For many species of cranes, one of the most crucial unresolved questions related to 182 breeding biology is one that concerns with breeding productivity over a longer period of 
